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SUMMARY: We present the 100 strongest 1.4 GHz point sources from a new 
mosaic image in the direction of the Large Magellanic Cloud (LMC). The observa- 
tions making up the mosaic were made over a ten year period and were combined 
with Parkes single dish data at 1.4 GHz to complete the image for short spacing. An 
initial list of co-idenflcations within 10 at 0.843, 4.8 and 8.6 GHz consisted of 2682 
sources. Elimination of extended objects and artifact noise allowed the creation 
of a refined list containing 1988 point sources. Most of these are presumed to be 
background objects seen through the LMC; a small portion may represent compact 
H II regions, young SNRs and radio planetary nebulae. For the 1988 point sources 
we find a preliminary average spectral index (a) of —0.53 and present a 1.4 GHz 
image showing source location in the direction of the LMC. 
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1. INTRODUCTION 



2. OBSERVATIONS AND ANALYSIS 



The Large Magellanic Cloud (LMC) is a 
galaxy, that from our vantage point, appears as a 
nearly face-on spiral. It is an ideal location to study 
and develop our understanding of radio sources such 
as, supernova remnants (SNRs), Hn regions, plane- 
tary nebulae, and X-ray binaries and their interac- 
tions. More distant radio sources that include active 
galaxies can also be seen in the direction of the LMC. 
These sources, that are not in the LMC, must also 
be identified and distinguished from those within the 
LMC. 

We present a description and analysis of our 
data in Section 2 and the results in Section 3. Con- 
cluding remarks with a brief discussion are presented 
in Section 4. 



During October 1994 and February 1995, the 
LMC was surveyed in mosaic mode, centred at 
1.4 GHz (bandwidth 128 MHz), using the Australia 
Telescope Compact Array (ATCA). This survey di- 
vided the LMC into 12 regions, each containing 112 
pointing centres. Each pointing centre was observed 
approximately 115 times (ranging from 95 to 140) 
for 15 s. The data was reduced using the miriad 
software suite (Sault & Killeen 2006). Data from 
the 64-m Parkes radio telescope of the same region 
at 1.401 GHz (A=21 cm) was used to fill in the 
missing short spacing allowing large-scale structure 
to be resolved. The Parkes data was obtained in 
the 1990's with beamwidth of 16.6' and rms noise 
of 30 mJy beam -1 . As described in Hughes et 
al. (2007), the resulting combined 21-cm mosaic im- 
age of the LMC has a resolution of ~ 40" and a sen- 
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sitivity of ~ 0.3 mJy beam -1 . Hughes at al. (2007) 
developed a pioneering technique for the more ef- 
ficient cleaning of the side-lobes which are mainly 
created by strong sources such as 30 Doradus. 

Similar ATCA/Parkes mosiac images have 
been created from observations at 4.8 and 8.6 GHz 
(A=6 and 3 cm) during the period between 2001 and 

2003 by Dickel et al. (2005). Their 4.8 GHz image 
has a FWHM of 33" while the 8.6 GHz image has a 
FWHM of 20". Our analysis of these images shows 
a rms noise of 0.36 and 0.55 mJy beam -1 at 4.8 and 
8.6 GHz, respectively. The original data was also re- 
processed by A. Hughes using the same technique as 
discussed in Hughes et al. (2007). 

In our analysis, we also make use of radio sur- 
veys at 843 MHz made with the Molonglo Obser- 
vatory Synthesis Telescope (MOST). This survey of 
the Magellanic Clouds has a angular resolution of 
45" and a sensitivity of 0.7 mJy beam -1 . Since this 
image covers the largest portion of sky second only 
to the 1.4 GHz image, its area represents the bound- 
ary limits for our catalogue. For more details, see 
Turtle & Amy (1991). 

The radio images above were each analyzed 
using the IMSAD task, which is part of the miriad 
software suite. We initially selected all 1.4 GHz 
point sources with gaussian peak fluxes greater than 
5(7 (1.5 mJy beam -1 ). The resulting list from IM- 
SAD were compared to those obtained using the 
843 MHz, 4.8 and 8.6 GHz images with their re- 
spective 3<7 cutoff values. A preliminary point 
source catalogue was obtained for those 1.4 GHz 
sources having at least one co-identification within 
10" at another frequency. The extent of the 
catalogue limited by the MOST observation re- 
gion is RA (J2000)=06'Tl m 00 s to 04 h 29 m 00 s and 

DEC(J2000)=-64°59'00"to -72°49'30". This initial 
list contained 2682 objects. 

Each source was numbered and labeled using 
Karma's kvis tool, which allowed for individual in- 
spection. Sources that were extended at 1.4 GHz 
were excluded as well as those sources that appeared 
to be noise artifacts. The search area included the 
central portion of the LMC, although most sources 
there were extended; not appearing to be consistent 
with being point sources. 

Using these latest images of the LMC we have 
found co-identifications with 56 previously identified 
radio SNRs from Filipovic et al. (1998) and an ad- 
ditional 20 candidate SNRs based on location, radio 
intensity, size and morphology. More details about 
the LMC SNRs study will be presented in the follow- 
up papers. 



3. RESULTS 



Using the methods described above, we were 
able to create a refined list containing an initial 1988 
sources. 1.4 GHz flux densities (based on peak flux) 
range from 1.5 mJy to 1.5 Jy. Using available flux 
densities (S u ) at all frequencies {v), individual spec- 
tral indices (>!?„ cx v a ) for each source was deter- 
mined. From these we determine an average spectral 
index (a) of -0.53 (SD= 0.93). Further analysis will 
most likely narrow this range as this list is compared 
to other known sources within the LMC. 

In Fig. 1, we show a histogram of the spec- 
tral indices for the strongest 100 point sources in our 
catalog. For these sources we see a symmetric curve 
indicating that most have indices between -0.8 and 
-1.0. These values range between indices of 0.2 and 
-2.2 and compares reasonably to a similar histogram 
of background objects in the direction of the SMC 
as shown in Figure 1 of Payne et al. (2004). 

Table 1 gives source position (J2000; given in 
R.A. and Dec), flux densities at 1.4 GHz, 843 MHz, 
4.8 GHz and 8.6 GHz (given in Jy) and corresponding 
radio spectral index for the strongest 100 objects in 
the field of the LMC at 1.4 GHz. We show their po- 
sitions in Fig. 2 (crosses). As expected, these sources 
cover the transparent region of the LMC evenly. 

The expected background integral source 
count at 1.4 GHz was obtained by interpolating poly- 
nominial fits (log N - log S) given by Wall (1994). 
These fits give the predicted number of background 
sources in the observed field. For 1.4 GHz, given a 5cr 
cut-off of 1.5 mJy and a sky coverage of ~ 32 square 
degreed, we expect to find 1960 background sources. 
This compares well to the 1988 sources reported here, 
especially since further comparisons with catalogues 
at other wavelengths will most likely eliminate a few 
more sources. 



1 This represents the transparent region of the 843 MHz map in the direction of the LMC. 
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4. CONCLUDING REMARKS 
AND SUMMARY 



As the LMC is relatively transparent in ra- 
dio, background radio galaxies and quasars are seen 
throughout except for the densest regions. Most 
likely, some of these objects may alternatively repre- 
sent compact Hn regions, microquasars, small SNRs 
and radio planetary nebulae. Comparisons with cat- 
alogues including these objects will be necessary be- 
fore the completion of the final catalogue. 

We present here the strongest 100 sources 
from a preliminary analysis of a 1.4 GHz 
ATCA/Parkes mosiac image created by Hughes et 
al. (2007). The refined list contains 1988 point ob- 
jects having an average spectral index of -0.53; this 
list will be the subject of a future more comprehen- 
sive paper. 
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Fig. 1. Histogram of spectral indices for the strongest 100 point radio sources in the field of the LMC. 
Only one object is outside of this graph range at a=-2.2. 
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Table 1. Catalogue of the strongest 100 point sources in the field of the LMC at 1.4 GHz. 



R.A. 




Dec. 


1.4 GHz 


843 MHz 


4.8 GHz 


8 6 ClHz 


^Tipr 1 "!" Tfi 1 Ti c\ ay 


(J2000.0) 


(J2000.0) 




f Tv) 




f Tv) 


(a) 


05:15:37 


55 


-67:21 


28.1 


1.477 


2.27 


0.5502 


0.3548 


-0.80 


06:00:05 


11 


-70:38 


34.0 


0.4854 


0.9202 






-1.26 


05:45:54 


05 


-64:53 


34.8 


0.4593 


0.6791 






-0.77 


05:28:10 


63 


-65:03 


52.8 


0.4487 


0.6484 






-0.73 


05:16:41 


55 


-71:49 


05.3 


0.3528 


0.4766 


0.1591 


0.1144 


-0.62 


04:49:03 


04 


-70:52 


04.6 


0.3395 


0.5204 


0.1342 


0.09757 


-0.73 


05:32:54 


25 


-72:31 


54.7 


0.3013 


0.4891 






-0.96 


05:15:24 


12 


-65:58 


41.1 


0.2962 


0.5108 


0.07576 


0.03643 


1.13 


06:01:11 


33 


-70:36 


08.3 


0.2347 


0.3005 






-0.49 


05:29:30 


11 


-72:45 


28.6 


0.2294 


0.262 






-0.26 


05:16:37 


78 


-72:37 


07.6 


0.2224 


0.323 






-0.74 


05:52:05 


93 


-68:14 


41.3 


0.2219 


0.3716 


0.06859 


0.04017 


-0.96 


05:29:51 


49 


-67:49 


33.2 


0.2121 


0.3251 




0.04381 


-0.86 


05:44:27 


14 


-71:55 


26.7 


0.209 


0.3359 


0.05635 


0.02649 


1.10 


04:46:11 


45 


-72:05 


11.7 


0.1865 


0.2755 






-0.77 


06:00:02 


78 


-71:42 


06.2 


0.1825 


0.3193 






-1.10 


06:01:35 


23 


-69:55 


45.2 


0.1788 


0.2933 






-0.98 


05:05:01 


10 


-66:45 


18.2 


0.1751 


0.3338 


0.04099 


0.01991 


-1.21 


05:43:15 


13 


-68:06 


52.0 


0.1686 


0.3298 


0.03978 


0.02182 


-1.17 


05:33:44 


77 


-72:16 


24.4 


0.1554 


0.1701 






-0.18 


05:52:34 


69 


-66:40 


41.6 


0.1456 


0.2902 






-1.40 


04:49:38 


98 


-65:05 


02.0 


0.1436 


0.2409 






-1.02 


05:12:13 


41 


-72:32 


47.4 


0.1414 


0.4356 






-2.20 


05:55:16 


04 


-67:20 


51.1 


0.1388 


0.2429 






1.10 


04:37:44 


59 


-72:27 


50.0 


0.1354 


0.1933 






-0.70 


05:22:29 


45 


-70:37 


55.0 


0.1336 


0.2112 


0.04991 


0.03348 


-0.79 


04:37:04 


43 


-71:48 


19.6 


0.1321 


0.2365 






-1.15 


04:59:40 


36 


-69:55 


03.7 


0.1268 


0.2037 


0.03978 


0.01401 


1.11 


05:59:57 


73 


-71:20 


36.0 


0.1258 


0.2581 






-1.42 


04:36:55 


13 


-69:30 


33.1 


0.1256 


0.1943 






-0.86 


04:56:08 


72 


-70:14 


33.8 


0.1256 


0.1903 


0.1527 


0.1294 


-0.09 


04:58:45 


37 


-72:50 


24.7 


0.1229 


0.157 






-0.48 


05:44:38 


33 


-65:34 


54.2 


0.1201 


0.218 


~ 




-1.18 


04:44:51 


16 


-67:46 


36.2 


0.1198 


0.1967 






-0.98 


04:45:12 


98 


-65:47 


07.9 


0.1148 


0.1737 






-0.82 


05:56:32 


25 


-71:29 


06.0 


0.1109 


0.1804 


0.03382 


0.02142 


-0.93 


05:01:39 


04 


-66:25 


25.4 


0.1094 


0.1045 


0.04726 


0.02491 


-0.63 


05:18:40 


68 


-65:36 


14.8 


0.1087 


0.2151 






-1.35 


04:44:16 


21 


-68:42 


11.8 


0.1081 


0.1571 


" 




-0.74 


05:51:30 


41 


-69:16 


31.0 


0.1063 


0.1736 


0.03496 


0.02236 


-0.89 


04:38:51 


46 


-68:22 


58.5 


0.1049 


0.1641 






-0.88 


05:05:51 


39 


-69:51 


17.4 


0.1012 


0.1487 


0.05908 


0.04966 


-0.46 


06-00-35 


26 


-70:12 


18.4 


0.09992 


0.1434 






-0.71 


05:08:31 


35 


-67:06 


16.4 


0.09891 


0.1666 


0.03379 


0.02128 


-0.88 


05:47:45 


43 


-67:45 


06.2 


0.0956 


0.1548 


0.05575 


0.03996 


-0.55 


05:05:36 


10 


-70:05 


14.8 


0.09407 


0.1571 


0.02918 


0.01682 


-0.96 


05:00:36 


49 


-72:06 


23.5 


0.09076 


0.1406 


0.03057 


0.01716 


-0.90 


06:04:36 


08 


-71:02 


23.6 


0.09023 


0.1273 






-0.68 


05:05:31 


12 


-65:55 


15.7 


0.08999 


0.1409 


0.03114 


0.01756 


-0.89 


05:04:02 


36 


-72:03 


45.5 


0.08952 


0.132 


0.03226 


0.01587 


-0.90 
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Table 1. Catalogue of the strongest 100 point sources at 1.4 GHz (Continued). 





R.A. 




Dec. 




1 A PTT-7 


o^o ivinz 


A 8 PH? 


O.U \jrXTzj 




(J2000.0) 


(J2000.0) 


{ J y> 


{ J y> 


{ J y> 


{ J y> 


(a) 


05 


05 


39 


65 


-71 


07 


40 


2 


0.08849 


0.138 


0.03396 


0.01994 


-0.82 


05 


51 


40 


46 


-68 


43 


09 


5 


0.08817 


0.1457 


0.02994 


0.02247 


-0.82 


06 


01 


41 


28 


-72 


38 


32 


5 


0.0864 


0.1225 


— 


— 


-0.69 


05 


43 


17 


55 


-66 


26 


55 


6 


0.08633 


0.05501 


0.09289 


0.09518 


0.19 


04 


40 


08 


66 


-71 


57 


18 


2 


0.08249 


0.1083 




— 


-0.54 


04 


53 


37 


89 


-68 


29 


27 


8 


0.08134 


0.1089 


0.05749 


0.05211 


-0.31 


04 


43 


18 


45 


-66 


52 


04 


9 


0.07911 


0.1038 


— 


— 


-0.54 


05 


21 


27 


37 


-65 


21 


40 


3 


0.0778 


0.126 


— 


— 


-0.95 


04 


43 


15 


50 


-66 


02 


48 


5 


0.07735 


0.1349 


— 


— 


-1.10 


04 


51 


19 


90 


-72 


21 


07 


4 


0.07439 


0.1242 


— 


— 


-1.01 


05 


41 


32 


78 


-67 


06 


15 


7 


0.07283 


0.1241 


0.0225 


0.01355 


-0.95 


05 


56 


13 


83 


-69 


23 


31 


7 


0.07255 


0.1179 


— 


— 


-0.96 


05 


07 


10 


63 


-71 


44 


04 


8 


0.07184 


0.1414 


0.009675 


— 


-1.56 


05 


36 


36 


32 


-67 


07 


35 





0.07069 


0.1199 


0.02514 


— 


-0.89 


05 


54 


22 


23 


-67 


54 


50 


8 


0.06796 


0.1138 


— 


— 


-1.02 


04 


55 


51 


47 


-69 


02 


10 


4 


0.06759 


0.07879 


— 


0.09049 


0.09 


05 


09 


31 


11 


-67 


31 


16 





0.06748 


0.09819 


0.02745 


0.02201 


-0.66 


04 


58 


46 


33 


-67 


05 


38 


5 


0.06663 


0.1061 


0.02556 


0.01788 


-0.77 


05 


48 


45 


09 


-65 


53 


49 


6 


0.06527 


0.1097 


0.01753 


0.007036 


-1.16 


05 


31 


24 


31 


-65 


16 


34 





0.06496 


0.1088 


— 


— 


-1.02 


04 


42 


11 


81 


-68 


10 


03 


9 


0.0645 


0.08777 


— 


— 


-0.61 


05 


46 


44 


39 


-66 


41 


14 


2 


0.06351 


0.1038 


0.02143 


0.01385 


-0.87 


05 


46 


36 


81 


-72 


05 


54 


8 


0.06315 


0.08177 


0.03052 


0.01494 


-0.70 


05 


32 


53 


02 


-67 


09 


42 





0.06214 


0.099 


0.02105 


0.0115 


-0.92 


05 


07 


35 


95 


-71 


52 


34 


6 


0.06178 


0.1044 


0.01883 


0.01067 


-0.98 


05 


19 


28 


01 


-65 


27 


03 


6 


0.06149 


0.1033 


— 


— 


-1.02 


05 


49 


01 


77 


-71 


20 


11 


4 


0.0607 


0.09022 


0.02295 


0.01599 


-0.75 


05 


07 


17 


62 


-66 


56 


46 


8 


0.06061 


0.1001 


0.0193 


0.01044 


-0.96 


04 


53 


33 


06 


-70 


40 


27 


2 


0.05927 


0.1036 


0.02467 


0.01444 


-0.82 


05 


55 


01 


85 


-69 


51 


46 


5 


0.05892 


0.1053 


0.01232 


— 


-1.24 


05 


52 


08 


74 


-70 


31 


30 


2 


0.05886 


0.1049 


0.01428 


0.007234 


-1.15 


04 


52 


56 


95 


-65 


28 


13 


7 


0.05784 


0.09686 


— 


— 


-1.02 


05 


42 


41 


91 


-66 


02 


57 


5 


0.0578 


0.08926 


0.02161 


0.01046 


-0.90 


05 


06 


34 


32 


-67 


56 


43 


7 


0.05736 


0.09587 


0.01923 


0.01353 


-0.85 


05 


55 


11 


20 


-69 


47 


51 


4 


0.05732 


0.09435 


0.01808 


0.009905 


-0.96 


05 


41 


27 


27 


-67 


39 


52 


5 


0.05719 


0.1076 


0.01316 


— 


1.21 


05 


02 


27 


66 


-65 


57 


11 


7 


0.05633 


0.09523 


0.01758 


0.007245 


-1.07 


05 


14 


07 


63 


-70 


40 


58 


1 


0.05559 


0.09152 


0.0139 


0.004549 


-1.26 


05 


21 


27 


62 


-67 


07 


23 


3 


0.05531 


0.08736 


0.02026 


0.01078 


-0.88 


05 


56 


53 


22 


-68 


22 


28 


4 


0.0546 


0.1028 


— 


— 


-1.25 


05 


20 


22 


04 


-72 


44 


44 


7 


0.05448 


0.09054 


— 


— 


-1.00 


05 


12 


30 


38 


-68 


28 


05 


8 


0.05408 


0.07479 


0.02454 


0.01354 


-0.72 


05 


10 


27 


20 


-69 


32 


09 


1 


0.05404 


0.08677 


0.01762 


0.01143 


-0.88 


05 


18 


13 


26 


-71 


38 


07 


3 


0.05333 


0.07372 


0.02262 


0.01212 


-0.76 


05 


46 


59 


84 


-65 


35 


00 


9 


0.05322 


0.09416 






-1.12 


05 


51 


05 


04 


-71 


06 


10 


2 


0.05313 


0.09359 


0.01655 


0.01005 


-0.96 


05 


10 


57 


94 


-65 


29 


34 


2 


0.05311 


0.0727 






-0.62 


06 


03 


47 


39 


-69 


29 


43 


2 


0.05301 


0.08889 






-1.02 


04 


58 


37 


24 


-67 


12 


44 


2 


0.0523 


0.9973 


0.01316 


0.003353 


-1.39 


05 


04 


09 


69 


-67 


01 


10 


8 


0.05176 


0.1005 


0.0117 


0.00481 


-1.29 
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Fig. 2. Strongest 100 radio point sources (crosses) overlying the 1.4 GHz radio image of the LMC. This 
image has a sensitivity o/~ 0.3 mjy beamT 1 and a resolution of 40 " ■ 
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yuK ... 

OpuzunaAHU naynnu pad 



y OBoj CTyzpijH npeACTaBJLaMO 100 Hajc- 
Ha»cHHjHx pa^HO TaMKacTPix o6jeKaTa ca Haine 
HOBe M03anK cjihkc BcjiHKor MarcjiaHOBor 
OSjiana (BMO) Ha 4>pcKBCHHiijH o,n 1.4 GHz. 
IlocMaTpaHba KopHinfieHa y OBoj CTyzoajH caKy- 
njLeHa cy y nocjie,n,K>Hx 10 ro/piHa a TaKolje cy 
h KOMnneMeHTOBaHa ca napKC 64-m no^amMMa. 
HHHn,nj ajiHa jmcTa o6jeKaia y Kpyry oa 10" Ha 
(jbpeKBeHHujaMa oa 0.843, 4.8 h 8.6 GHz cacTojn 
cc 2682 pa/pro H3Bopa. EjiHMHHanHjoM He- 
Ta^KacTHx o6jcKaTa h apTnc()CKaTa niyMa ^obcjio 
jc jio pcc()HHnpaHor KaTajiora o,n 1988 pa/ino 



Ta^KacTHx oSjeKTa. BefiHHa obhx o6jeKaTa cy 
HajBepoBaTHnje no3a,nHHCKH o6jeKTH Kao hito cy 
KBa3apH hjih aKTHBHa rajiaKTH^Ka je3rpa Koja ce 
BH/ie Kpo3 TpaHcnapeHTHe AeJiOBe BMO. BeoMa 
Manpi npoijeHaT obhx o6jeKaTa penpeceHTyje 06- 
jeKTe y caMOM BMO Kao hito cy HII pernoHH, 
MJia/iH ocTaTH,H cyncpHOBHx h pa^HO njiaHCTapHe 
MarjiHHe. HainjiH cmo ,na je cpe^H.H cneKTpajiHH 

HH^CKC 3a OBHX 100 HajCHa»CHHjHX pa^HO H3BOpa 

a =-0.53. TaKofje npe3eHTyjeMO h yHH«})opMHy 
AHCTpnSyiiHjy obhx 100 o6jeKaTa y nojty BMO 
Ha 1.4 GHz." ' 
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